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FINAL ACTION 

1. Examiner has reviewed IDSs dated 10/1/03, 10/31/03, 11/10/03, 11/14/03, and 
3/26/04. Currently an IDS dated 4/21/03 is listed in the application, however, no 
references are cited with the IDS. 



2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Examiner acknowledges applicant's reference to claims 47-52 as being computer 
readable medium claims having similar limitations as rejected claims 27-34, and 38-45. 
The subject matter of those claims being rejected in the prior office action although 
examiner did not specifically point out the claim numbers. 

4. Claims 27, 38, 47, and 50 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Scepanovic et al. (US Patent 6,058,254). 

5. As for claims 27 arid 38, Scepanovic '254 discloses the invention as claimed, . 
including a method/ computer readable medium storing a computer program of routing a 
Plurality of nets in a region of an integrated circuit f IC") layout, each net having a set' of 
pins in the region, the method comprising: 

partitioning the region into several sub-regions, wherein a plurality of edges/paths 
exist between said sub-regions [fig. 4, sub-regions are the boxes identified by e.g. (j=0 
l=0) or 0=0, 1=1); col. 5, lines 25-27]; 

for each particular net, identifying an edge-intersect/path-use probability for each 
particular edge/path that specifies the probability that a set of potential routes for the 
particular net will intersect/use the particular edge/path, wherein a potential route for a " 
particular net traverses the set of sub-regions that contain the particular net's set of pins 
[fig. 4; col. 5, line 25 - col. 6; fig. 3, and col. 3; the net 116-1 18 crosses sub-regions]- 
and 
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using the identified edge-intersect/path-use probabilities to identify routes for the 
nets [col. 5, lines 1-18; the. probability use used to form a better routing solution]. ' 

6, Claims 27-34, and 38-45 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Wang(US Patent 5,784,289) in view of Scepanovic et al .'(US Patent 
6,058,254). 

7. As for claims 27, 38, 47, and 50, Wang '289 discloses the invention substantially 
as claimed, including a method/ computer readable medium storing a computer 
program of routing a plurality of nets in a region of an integrated. circuit ("IC") layout, 
each net having.a set of pins in the region, the method comprising: 

partitioning the region into several sub-regions, wherein a plurality of edges/paths 
exist between said sub-regions [fig. 's 8-10]; ■ ". 

■ • for each particular net, identifying an edge-intersect/path-use probability for each 
particular edge/path that specifies the probability that a route for the particular net will 
intersect/use the particular edge/path, wherein a potential route for a particular net 
traverses the set of sub-regions that contain the particular net's set of pins [abstract- col 
2, |,ne 65 - col. 3, line 1 1 ; col. -6, lines 43-67. especially iin.c 45 -48 - hem the Wiring 
probability is shown to ba the probability of the wirinn n*^ through on* edg e; cgj 7 
- two pin nets] ; and 

using the identified edge-intersect/path-use probabilities to identify routes for the 
nets [col. 6, lines 23-46]. 

Wang did not specifically disclose a set of potential routes traverses the set of sub- 
regions. ; . 

Scepanovic disclosed a set of potential routes traverses the set of sub-regions [col 5 - 
col. 6, line 5]. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Wang and Scepanovic because adding 
Scepanovics set of potential routes traversing the set of sub-regions would have 
improved Wang's method by allowing for quick routing which would save time for 
routing and save time for overall circuit design* [see Scepanovic, col. 5, lines 1-14]. 



8. As for claims 28, 39, 48, and 51 , Wang '289 disclosed Wherein, for each 
particular net, the edge-intersect/ path-use probability for each particular edge/path 
equals the number of potential routes of the particular net that intersect/use the 
particular edge/path divided by the number of potential routes of the particular net [col. 
6, especially lines 63-65]. 

9.. As for claim 29, 40, 49 and 52, Wang '289 disclosed wherein identifying the 
edge-intersect/path-use probabilities for each particular net comprises: • 

identifying the set of sub-regions that contain each particular net's pins [abstract]; 

based on each particular netls identified set of sub-regions, retrieving the 
particular net's edge-intersect/path-use probabilities from a storage structure [abstract 
and col. 11, lines 1-12: the set of routes are retrieved from a storage structure because 
the program used to obtain them resides as a software program which is stored on a 
storage structure]. 

10: As for claim 30 and 41, Wang '289 disclosed wherein identifying the edge- 
intersect/path-use probabilities comprises: 
for each particular net: 

identifying the set of potential routes for the particular net [abstract]; 

for each particular edge/path, computing the number of potential routes of the 
particular net that intersect/use the particular net/path [abstract; col. 6]; 

dividing the computed number of each particular edge/path by the number of 
potential routes of the particular net [abstract; col. 6]. 
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11. As for claim 31 and 42, Wang '289 'disclosed wherein identifying the set of 
potential routes for each particular net comprises retrieving the set of routes from a 
storage structure [col. 1 1 , lines 1-12: the set of routes are retrieved from a storage 
structure because the program used to obtain them resides on a software program 
which is stored on a storage structure]. 

12. As for claim 32 and 43, Wang '289 disclosed wherein identifying the set of 
potential routes for each particular net comprises generating the set of routes after 
partitioning the IC region [abstract; col.'s 5-6]. 

As for claim 33 and 44, Wang '289 disclosed for each particular edge/path, computing a 
sum of the probabilities identified for the particular edge/path for all the nets [col 6 lines 
54-56]; 

using the summed probabilities for the edges/paths to predict congestion of the ■ 
edges/paths [col. 6, lines 63-67; col. 7, lines 1-4]; 

routing the nets based on the predicted congestion of the edges/paths [col 11 
lines 1-12]: ' 

13. As for claim 34 and 45, Wang '289 disclosed wherein using the identified 
probabilities to identify routes for the nets comprises: 

using the edge-intersect/path-use probabilities to predict congestion of the 
edges/paths [col. 6]; 

based on the predicted congestion, identifying routes for nets [col. 6], 

14. Claims 35-37 and 46 are objected to as being dependent upon a rejected base 
cla.m, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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15. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record fails to disclose either singularly or in combination using 
. the potential routes and' the edge-intersect/path-use costs to formulate a linear- 
programming ("LP") problem; and 

solving the LP problem to identify one route for each net. 

' Applicant's arguments filed March 26, 2004 have been fully considered but they • 
are not persuasive. J 

In the remarks section on pages 2-5,' applicant argues in substance that Wang in view 
of Scepanovic or Scepanovic does not disclose 

partitioning the region into several sub-regions, wherein a plurality of edges/paths exist 
between said sub-regions; • ' . 

. for each particular net, identifying an edge-intersect/path-use probability for each 
particular edge/path that specifies the probability that a set of potential routes for the 
parficular net will intersect/use the particular edge/path, wherein a potential route for a 
part.cular net. traverses the set of sub-regions that contain the particular net's set of 
pins; and • . '. • " 

using the identified edge-intersect/path-use probabilities to identify routes for the 

nets'. • 

And more specifically: . 

A method that for each net identifies for each edge an edge-intersect probability that : 
specf.es the probability that a set of potential routes for the net will intersect the edge. ,. 

Examiner respectfully disagrees for the following reasons: 
I- Wang in view of Scepanovic discloses: , '. 
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partitioning the region into several sub-regions, wherein a plurality of edges/paths exist 
between said sub-regions [fig.'s 4, 8-1 0; col,5, lines 29-50, the IC is partitioned for a - 
routing grid]; 

for each particular net, identifying an edge-intersect/path-use probability for each 
particular edge/path that specifies the probability that a route for the particular net will 
intersect/use the particular edge/path, wherein a potential route for a particular net 
traverses the set of sub-regions that contain the particular net's, set of pins [abstract- col 
2, line 65 - col. 3, line 1 1 ; col. 6, lines 43-67 especially jjnes a*u * _ here thft wirinf] 
probability is shown to be the Probability of the wiring throunh nn» ^ ~. ?■ 

rJwopinijets; additionally, col. 6, lines 34-65, Wang discloses that the probability of a 
net passing through an edge is calculated for an edge in each bounding box]; and 

using the identified edge-intersect/path-use probabilities to identify routes for the 
nets [col. 6, lines 23-46, col. 8, lines 14-40 shows that the probabilities are used to 
identify routes]. 

Wang did not specifically disclose a set of potential routes traverses the set of sub- * 
regions. . ' . 

Scepanovic disclosed a set of potential routes traverses the set of sub-regions [col 5 
col. 6, line 5, and additionally col. 4, line 63 - col. 5, line 5, Scepanovic discloses a set 
of potential routes going through the "piece" or region]. 

It would have been obvious to one of ordinary skill in the art at the time the invention " 
was made .to combine the teachings of Wang and Scepanovic because adding 
Scepanovics set of potential routes traversing the set of sub-regions would have 
.mproved Wang's method by allowing for quick routing which would save time for 
routing and save time for overall circuit design [see Scepanovic, col. 5, lines 1-14]. 

And more specifically: 

A method that for each nef identifies for each edge an edge-intersect probability that 
specifies the probability that a set of potential. routes for the net will intersect the edge 
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[col. 6 . lines 34-65, Wang discloses that the probability of a net passing through an 
edge is calculated for an edge in each bounding box: also Scepanovic discloses col. 4, 
Iine 63 - col. 5, line 5, Scepanovic discloses a set of potential routes going through the 
- "Piece" or region which is 1 a method that for each net identifies for each edge an edge- 
intersect probability that specifies the probability that a set of potential routes for the net 
will intersect the edge]. ' ; ; . - 

II. Scepahbvic discloses: 

partitioning the region into several sub-regions, wherein a plurality of edges/paths exist 
between said sub-regions [fig. 4, sub-regions are the boxes identified by e.g. (j=0 1=0) 
or (j=0, 1=1); col.. 5, lines 25-27: also col:. 3, lines 30-35 dislcoses the partitioning into ' 
regions]; 

for each particular net, identifying an edge-intersect/path-use probability for each 
particular edge/path that specifies the probability that a set of potential routes for the ' 
particular net will intersect/use the particular edge/path, wherein a potential route for a 
part.cular net traverses the set of sub-regions that contain the, particular net's set of pins 
[fig- 4; col. 5, line 25 - col. 6; fig. 3, and col. 3; the net 1 16-1 18 crosses sub-regions- 
additionally Scepanovic discloses col. 4, line 63 - col. 5, line 5, Scepanovic discloses a • 
set of potential routes going through the "piece" or region which is - a method that for • 
each net identifies for each edge an edge-intersect probability that specifies the 
probability that a set of potential routes for the net will intersect the edge]; and 

using the identified edge-intersect/path-use probabilities to identify routes for the - 
nets [col. 5, lines 1-18; the probability use used to form a better routing solution]. . 

And more specifically: 

A method that for each net identifies for each edge an edge-intersect probability that 
specifies the probability that a set of potential routes for the net will intersect the edge. . 



